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size [34,500 gal (130 583 L)] and loaded car weight [263,000 Ib (119 294
kg)] were also imposed, and new restraining couplers (double-shelf cou-
plers) were developed to reduce the potential for tank car punctures. More
discussion of these safety features is provided later in this chapter and in
Chapter 3.

PRINCIPAL DESIGN FEATURES

With the exception of some highly specialized equipment, virtually all tank
cars consist of four major design elements: the tank, its fittings and
attachments, the underframe and running gear, and special safety systems
(Figure 24).

Tank

The common design feature of tank cars for more than 100 years has been
the cylindrical shape of the tank. The tank cylinder, or shell, is formed by
welding together several metal plates shaped into rings. The cylinder is
capped at both ends with hemispheric or ellipsoidal heads.5

Tanks are usually constructed of carbon steel. About 2 percent are
constructed of aluminum, nickel, or stainless steel alloys. Most tanks in
nonpressure service have walls made of steel plates 7/i6 in. (11.1 mm) thick
(when other materials are used thickness is usually greater). Tanks used in
pressure service are constructed from thicker steel plates (aluminum alloys
are permitted for some pressure designs, but seldom used). Pressure tank
walls usually range in thickness from l/i in. (12.7 mm) to more than 1 in.
(25.4 mm), depending on test pressure, tank dimensions, and weld and
steel strength characteristics. Tank heads and shells are usually the same
thickness.

Tank sizes vary. Because of limits on gross (loaded) car weight, the
density of the lading is a key determinant of tank dimensions and carrying
capacity. Medium- and high-density commodities usually are carried in
tanks ranging in capacity from 7,000 to 25,000 gal (26 495 to 94 625 L).
Larger tanks, which can carry up to 34,500 gal (130 583 L), are used for
low-density commodities that can be shipped without exceeding gross
weight limits.6

Tanks are often wrapped in fiberglass, foam, pr other insulating materials
and covered by a steel jacket that is approximately Vs in. (3.2 mm) thick.
Insulation is essential for cargoes that need to be maintained within certain
temperature ranges.7 In addition, the interiors of some tanks are lined,
coated, or clad with materials to maintain cargo purity and protect the tank